The aim of the present study was to evaluate the influence of the probiotic preparation BioPlus 2B, based on Bacillus licheniformis and Bacillus subtilis, on daily weight gains, feed conversion, general health, and stimulation of phagocytosis and mitogenesis of lymphocytes in pigs. Administration of probiotics significantly affected body weight and slightly affected mean daily gains (6%) and feed conversion (12%) of the experimental pigs. Also important was the protective effect against diarrhoea. These results indicate that probiotics based on representatives of the genus Bacillus could replace antibiotic growth stimulators.
INTRODUCTION
Despite some advantages related to the use of antibiotics as stimulators of growth, some adverse effects related to such practices have also been noted and so gradual elimination of antibiotic stimulators has begun throughout the EU.
Great potential in prevention of the diarrhoeic syndrome of young of farm animals and subsequent improvement in animal growth has been attributed to probiotics. Recently, in addition to conventional probiotics based on the genera Lactobacillus and Bifidobacterium, preparations based on representatives of the genus Bacillus have come into the foreground. At present, 77 species belonging to the genus Bacillus are recognized, of which the following are used most frequently: coagulans, subtilis, clausii, cereus, toyoi. In the agricultural sector, Bacillus licheniformis has also been used to improve the health status of pigs and increase their weight gains. The advantage of spores as probiotics was demonstrated recently by La Ragione et al. (2001) who, after a single oral inoculum of 2.5 ×10
8 Bacillus subtilis to one-day-old chicks, observed that all symptoms of infection induced by previous inoculation of E. coli 078:K80 were suppressed.
Our experiment focused on the influence of the preparation BioPlus 2B on weight gains, feed conversion, health and immunological parameters in pigs.
MATERIAL AND METHODS

Animals
Eighteen weaned piglets, cross-breds of Landrace × Large White, were included into the experiment. The pigs were divided into two groups: experimental E (n=9) and control C (n=9). They were weaned at the age of 35 days and after a week they were included into the experiment at the age of 42 days. The weanlings were fed starter mixed feed OŠ-02 (Tajba a.s., Čaňa, Slovakia) up to the 56 th day of age followed by complete pre-fattening mixed feed A1 (Tajba a.s., Čaňa, Slovakia) that was given up to the end of the experiment, i.e. to the age of 91 days (Table 1) . Feed was given ad libitum and consumption was monitored daily. 
Experimental design
Pigs included into the experiment were kept in accordance with requirements for animal protection during experiments (Korim et al., 2003) . The experiment lasted seven weeks, from the sixth week of the weanlings´ life up to the age of three months. The experimental group (n=9) was supplemented with the probiotic LINK R. ET AL.
preparation BioPlus 2B (Christian Hansen´s bio systems, Hørsholm, Denmark), added to the diet at a ratio of 1:1000, i.e. the number of spores of Bacillus licheniformis and Bacillus subtilis was 10 9 /kg feed. The diet of pigs from the control group was not supplemented with BioPlus 2B.Our investigations included observation of weight gains, feed intake, feed conversion, percentage proportion of diarrhoeic piglets and selected parameters of immunological profiles. Health was evaluated every day. The weanlings were weighed weekly and feed conversion was determined at the end of the experiment.
The occurrence of diarrhoea was assessed visually by the same person; diarrhoea was recognized if the faeces were pasty at least. The rate of diarrhoea was calculated according to the formula: 
Probiotic preparation
BioPlus 2B is a probiotic preparation that contains equal numbers of Bacillus licheniformis and Bacillus subtilis, equal to 1.6 × 10 9 /g preparation (Christian Hansen´s bio systems, Hørsholm, Denmark).
Sampling of blood
Blood samples for determination of selected parameters for immunological examination were taken on day 0, 28 and 49 of the trial. The blood was sampled from the eye sinus.
Immunological tests
A quantitative evaluation of the tetrazolium-reductase activity of phagocytes was carried out according to the method of Lokaj and Oburkova (1975) for the evaluation of metabolic activity (MA) of phagocytes during phagocytosis.
Leukocyte migration-inhibition assay (LMIA) was used to analyse the reaction capacity of lymphocytes to mitogenic activation and was carried out according to Bendixen et al. (1976) .
Statistical analysis
Results were evaluated by Student's t-test and analysis of variance.
RESULTS
The experimental group already had achieved better weight gains in the second experimental week and this state continued up to the end of the experiment. Although the differences between groups in weight gains were insignificant, they were higher by 6% in the experimental group compared with the control (Table 2) . Pigs were fed ad libitum but feed consumption was recorded daily and on days 14, 35 and 49 the feed consumption was determined for the appropriate period. There were no significant differences in feed intake between groups, but average daily gains were better and feed conversion was 12% higher in the experimental group (Table 3) . The experimental piglets did not suffer from diarrhoea while those in the control group were affected between the 2 nd and 5 th week. In the 2 nd week three weanlings had scouring for three days, one pig for four days and one pig for one day, in the 3 rd week diarrhoea occurred in three pigs for three days and in two pigs for two days. In the 4 th and the 5 th week we observed scouring in only one pigs for three days. That means that in the second week 22% of pigs had shown diarrhoea, i.e. (14:63)×100, in the third week diarrhoea occurred in approximately 21%, and in the fourth and fifth week approximately 5%. The diarrhoea was only mild, faeces were pasty or liquid, they were never with mucus or blood.
The values of immunological indices (IMA a MI), reflecting the metabolic activity of phagocytes (INT) and polyclonal activation of lymphocytes (LMIA), showed no significant differences between the experimental and control groups of pigs and also within groups during the experiment (Table 4) . 
DISCUSSION
The last weighing showed that the mean weight of pigs from the experimental group was significantly higher than that in the control. Although the supply of nutrients and environmental factors has a great influence on the performance of pigs (Wenk, 1998) , probiotics also seem to have an effect under good conditions and high daily weight gains. We know that both of the bacteria that are contained in the preparation used produce different enzymes, and they could increase the digestibility of the mixed ration in our trial. Ahrens et al. (1992) conducted an experiment on weanlings and observed that supplementation of their rations with BioPlus 2B, at a dose of 1.2×10 6 /g feed, resulted in significantly higher digestion of proteins in the small intestine of experimental pigs (76%) in comparison with that in the control (68%).
The effect of the probiotic strain Bacillus cereus var. toyoi on enterobacterial growth and selected metabolic parameters in pigs before and shortly after weaning was studied by Jadamus et al. (2002) . They noticed that growth capacities of enterobacteria in digesta samples were significantly reduced. An antagonistic effect against enterotoxic, diarrhoea-causing Escherichia coli of Bacillus licheniformis in the preparation LSP 122 (Alpharma) was described by Kyriakis et al. (1999) . The preparation was administered at concentrations of 10 6 and 10 7 spores/g feed and resulted in a significant decrease in the incidence of diarrhoea in experimental groups. Subsequently, the authors recorded significantly increased weight gains in experimental groups compared with the control, with the group supplemented with 10 7 Bacillus licheniformis showing significantly higher gains even compared with the group supplemented with a lower dose of the probiotic. Diarrhoea also occurred in our experiment, however, only in control piglets in weeks 2-5 of the experiment, suggesting a protective effect of the preparation.
Spores of Bacillus subtilis germinate in the digestive tract (Casula and Cutting, 2002) . Because the vegetative forms are sensitive to bile salts one may assume their subsequent sporulation or lysis. It is possible that the spores themselves exert a probiotic effect by acting as stimulators and increasing local cell-mediated immunity (Caruso et al., 1993) . However, our experiment did not show significant differences in either phagocytic activity or polyclonal activation of lymphocytes isolated from the peripheral blood of pigs.
The results of our experiment indicate that probiotics based on representatives of the genus Bacillus can fully replace the antibiotics used as growth stimulators.
